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INVESTIGATION OF GROUND WATER AT 

SOUTH CAROLINA RECYCLING AND DISPOSAL COMPANY 

BLUFF ROAD SITE, RICHLAND COUNTY 

SOUTH CAROLINA 

BACKGROUND, PURPOSE, AND SCOPE 

The South Carolina Recycling and Disposal (S.C.R.Xi D.) Bluf f Road s i t e 

is located in Richland County approximately ten miles (16 km) southeast of 

Columbia ( f igures 1 and 2 ) , northeast of Bluf f Road (South Carolina Highway 

48). S.C.R.& D. began storing chemicals at the s i te in 1976. Previously the 

site had been a marshalling s i te for Colunbia Organic Chemicals, a parent 

company to S.C.R.S D.. F i r s t reference In the Solid and Hazardous Waste 

Management Bureau f i l e s to the s i te is dated 1975. According to Information 

furnished the U.S. Environmental Protection Agency (USEPA) by Mr. James 

McClure, President of S.C.R.S D., an acetylene manufacturing f a c i l i t y was 

o r i g ina l l y located at the s i te but no detai led Infonmation was avai lab le. 

The s i te contains barrels and other containers of various waste chemicals. 

Many of the barrels were moved to the Bluf f Road s i te from the company's 

Dixlana and Dreyfus Street storage s i t e s . 

A reconnaissance sampling of ground v/ater and surface water In the 

v i c i n i t y of the Bluf f Road s i te was conducted by USEPA, Surveil lance and 

Analysis D iv is ion , Athens, Georgia, during March 17-18 of 1980. A repor t . 

Groundwater and Surface Water Invest igat ion South Carolina Recycling and 

Disposal, Inc . , Bluf f Road S i te , Colur:bia, South Carolina July 1 , 1980, 

was prepared. The report described the study area, sav.pling methods, and 

resu l ts . Several itens noted in the report concerning practices at the 

s i te Include; "Drums of waste chemicals (acetone, ethyl a lcohol , f reon, 

I 
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# 
and perchloroethylene) and empty one gal lon jugs (formerly containing 

reagent grade t r ich loroethy lene) were stored on the highway r ight-of-way 

. . . numerous examples of spi l lage and/or leaking drums In the drum I 
I storage area . . . . Drums of zirconium tet rachlor ide stored near the 

j lagoons have dis integrated . . . . act ive zirconium tetrachlor ide Is s t i l l 

exposed on the ground surface." 

USEPA analysis of soi l samples from the surface Indicated high 

levels of metals ( t i tan ium, vanadium, z i rconiun, calcium, aluminum. 

I ron , and sodium). The soi l analyses also revealed the presence of 

various organic compounds. "The occurrence of a l l of the above com­

pounds at SCR-2, SCR-3, and SCR-4 are not surpr is ing when the amounts of 

observed spi l lage around each of these s i tes are considered." 

As part of the USEPA study, ground-water samples were col lected 

fran three ex is t ing wel ls . Two of the wells are at or adjacent to the 

s i te ( inside the warehouse, and at Campbell's Garage), while the th i rd 

well is located o f f - s i t e , approximately 1.3 miles (2.1 km.) to the 

north. Analyses of water samples from the wells indicated that none of 

the wells exceeded primary dr inking water standards for metals. The 

warehouse well did have a lead concentration of 0.047 mil l igrams per 

l i t e r (mg/l) which approaches the primary dr inking water standard of 

0.05 mg/ l . D ie ld r i n , a comnon pest ic ide, was detected in low concentra­

t ions In the well at CaMpbell's Garage. The report concluded that 

"Since d ie ld r i n was not detected in any of the otiier sa.iples ( s o i l , 

sediiient, or water) col lected in and around th is s i t e , i ts occurrence in 

the sanple from CGI is probably the resul t of local ized practices such 

as termite c o n t r o l . " 
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On June 13 of 1980, USEPA sent the owner of Campbell's Garage a 

le t ter advising of the analyt ica l r esu l t s . The l e t t e r advised that 

wMle the concentrations found did not present a s ign i f i can t short-term 

health hazard, an al ternate water source should be obtained. 

The purpose of t h i s invest igat ion which began on August 8, 1980, 

was to provide a further assessment of ground-water conditions in the 

water-table aquifer and the impact of the storage f a c i l i t y on nearby 

potable water-supply wel ls . 

The scope of th is invest igat ion Included the d r i l l i n g and construc­

t ion of eleven two-inch (5-cm) diameter we l ls , measuring water levels 

and specif ic conductance, and the sampling of the wel ls , including the 

two exist ing wel ls . Stiallow horizontal oround-v.ater flow d i rec t ion wes 

determined. Preliminary sd;;ipling was completed Septeniher 22, 1930. The 

data were evaluated and recotrirendations develo|)ed. 

The f i e l d invest igat ion was made by Raymond L. Knox and Thomas M. 

ChcTipion, Geologists, under the d i rec t ion of James M. Ferguson, Section 

Manager, and Donald A. Duncan, Di rector , Ground-Water Protection Oiv is ion. 

I Laboratory analyses were made by the South Carolina Department of Health 
I 

and Environmental Control (SCDHEC) under the d i rec t ion of Al freda f'louchet 

and Anthony Wil l iams. Field surveying of well elevations was made by 

Fred Soland, P.E. 

METHODS 

In order to determine the hydrogeologic character is t ics of the s i te 

(geology, d i rec t ion of ground-water f low, water qua l i t y , e t c . ) , a network 

of eleven wells was constructed. Data from two ex is t ing wel ls , the 

I 
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water supply well at Campbell's Garage and a monitoring well at the 

Westinghouse Nuclear Fuel Div is ion, were also incorporated in the study, ^ 

Field methods used In the study included; d r i l l i n g and logging of 

cutt ings, well construct ion, development, and san,pling; surveying to 

detemiine re la t i ve elevations of wel ls , and measurement of water leve ls . 

The monitoring wells were numbered according to a statewide gr id system 

and in the chronological order in which they v/ere d r i l l e d . The wf^lls 

within the study gr id (G26-f) w i l l be Ident i f ied it, th is report by 

sequential numbers only. Wells 1, 2, and 3 were d r i l l e d with a Flobile 

B-34 d r i l l using four- inch (lO-cm) diameter cont inuous- f l ight auger. 

Lithologies were described for each of these boreholes from the disturbed 

cut t ings. Each stratum was recorded and the percentage of each grain 

size observed was estimated. The rotat ional pressure, in pounds per 

square inch, was also logged in order to more accurately determine the 

depth at which each stratum change occurred. 

Wells 4 through 11 were d r i l l e d with a four- inch (10-cm) diameter 

bucket-type hand auger. This method was used because of s i te inaccess­

i b i l i t y to motorized equipment. The cutt ings were logged and the grain 

size d i s t r i bu t i on estimated. 

Two-inch (5-cm) diameter PVC well casing was placed into each bore­

hole. The bottom three to f i ve feet (0.9 to 1.5 m) of the casing were 

two-fnch (5-cm) diameter, schedule e ighty , #10 s lo t (.010-Inch) PVC 

hor izonta l ly -s lo t ted well screen, capped at the bottom. A clean coarse 

sand and gravel was placed by grav i ty f i l l i n g in the annular space of 

each well along the ent i re length of the well screen. A bentonite-

pe l le t seal approximately one foot (0.3 m) in length was placed in the 

annular space above the well screen. The remainder of the annular space 
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ŷ as then backf i l led with cutt ings from the d r i l l i n g of the borehole. 

The welH= '̂*<ere capped with a PVC cap to prevent exposure to outside 

influences. 
1 

Al l wells v/ere developed by surging and interrupted pumping. A j 

vaived drop pipe attached to a hand-operated pump was used as a surge • 

block. This technique provided the a b i l i t y to both surge the well and ' 
I 

pump the agitated f ine material to the surface. When th is procedure was j 

completed, the wells were pui;iped fur approximately t h i r t y ninutes with a [ 

gasoline-powered centr i fugal pump. 

Well elevations were surveyed by a registered professional engineer I 
1 

using standard engineering techniques. Water levels were allowed to j 

s tabi l ize for a minirum of twenty-four hours and measured per iod ica l ly 

over several weeks by lowering a chalked, weighted steel tape into the 

we l l . Five maps ( f i g s . 13-17) showing the water-table surface were j 

drawn so that changes in the d i rec t ion of horizontal ground-water flow 

could be detected. 

Specific conductance (S.C.) was measured in each well using a 
i 

Yellow Springs Instrument portable conduct iv i ty meter. S.C. measurements 

were made during development and sampling by suspendino the probe in the 
i 

pump-discharge stream. After development and sampling, S.C. was measured 

by lowering the probe into the w e l l . Since some s t r a t i f i c a t i o n of water 

qual i ty in each well had occurred, the range of measurements was recorded. 

The wells v«re pumped with a gasoline-powered centr i fugal pump for 
i 

approximately one-half hour before the samples were col lected to obtain 

a representative sample of formation water. The samples were placed in 

appropriate containers, packed in i ce , and taken immediately to the DHEC 

laboratory for analys is . 
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DATA 

The lithologic logs, construction information, locations, and 

analytical results are shown in figures 3 through 10 and in tables 1 

through 3. Water-table-surface contour naps Indicating direction of flow 

are shown in figures 13 through 17. Wells containing volatile organics 

are shown in figure 12. Inorganic analyses are shown in table 2. The 

volatile organics detected In laboratory analyses are listed in table 3. 

Table 4 contains water table elevations for the study period. 
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.•.:-6.0' It. orange to gray-tan medium sand decreasing clay content, some 
mottling 

''.0-6.6' orange medium sand clay content decreasing 

(.6-12.0' gray coarse sand slightly moist vith sm-all isolated clay lenses 

12.0' Total Depth 

:2-'a:-uted at 10.83' 

. :-0':r.ei 9. 5'-12.0' 

529-f9 

L-9 8-19-00 

Campbell's Garage 

rirht rear 

-."'-^.0' 

-.C-L.6 

L.6-9.6 

9.6-12.0' 

12.0' 

It. gray to tan fir,'."' r-i lly r.and 

It. tan fine silty sand-mottlec; orange 

It. tan to gray fine sand with clay, tirht 

gray to tan medium sand vith clay (orange mottling) 

gray medium to coarse sand with trace clay (oran,'':e mottling 
easier to auger 

saturated-gray medium, to coarse sanri with trace of clay-some gravels 

It. gray-tan clay — Total Depth 

'crcrned 9.i4'-i2.U' 

Fib'.:re 9. Drill h: 
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Q29-riO 

B-10 8-20-80 

left rear on side near #6 

0-i;.0' mottled orange clayey fine sand 

'*'.0-5.6' orange mottled gray medium sand with some clay 

5.6-7.75' It. tan to It. gray medium sand with some clay 

7.75-8.5' It. gray micaceous medium to fine clayey sand 

8.5-9.6' tan clayey medium sand 

9.6' saturated 

9.6-15.0' vhite medium coarse sand some clay 

15.0' Total Depth 

Screened 12.0'-15.0' 

?_:- >,-a(.-tO 

0-2.25' gi"a-y fine sand r.cttled orange with orrE.';:c material 

2.25-3.0 gray sandy clay mottled orange (very tirht) 

3.0-3.5' sand content increasing 

3.5-5.0' orange and gray fine sand with clay (still very tight) 

5.0-7.25' orange to It. tan-gray medium sand vith clay 

7.25-12.0' graded into a light gray to light tan sand (medium to coarse with 
gravels) moist, saturate! at 8.91' 

12.0' Total Depth 

Screened 9.5'-12.0' 

Figure 10. Drill hole loĝ :- Q̂tr'̂-fifi aii i «i';9-̂ 'l] 
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89.0 
'89.00 

-89.50 

90.00 

WOODED ARLA 
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<C3 C O L U M B I A 

:î  
BLUFF RD. 

90* t l 

VVESTINGHOUSE 

90.79 

90.00 

SCALE V ' r lOO ' 

Contour in terval 0.5 feet 
Direct ion of ground-water fTowt=: 

' • ^ ' • W a t e r - t a b l e elevation (assumed datum) 
90.50 Well locat ion 

O 

Figure 13. Map showing contours on potentiometric surface at S.C.R.& D. 
Bluff Road Site 9-4-80. 
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Figures. Map showing contours on potentionetric surface at S.C.R.& D. 
Bluff Road Site 9-9-80. 
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WOODLD A R i ' 

88.50 

89. 

89.5(J 

•..JUODED ARLA 

88.50 
PQ rr. 89.00 
89.50 ^cALE 1 rlOO 

WESTINGHOUSE 
90.1"; 

90.00 

Figure 15. Map showing contours on po 
Bluf f Road Site 9-22-80. 

Contour in terval 0.5 feet ^ 
Direct ion of ground-water f low ' J> 

^ ^ ^ ^ W a t e r - t a b l e elevation (assumed datum) 
^ ^ W e l l locat ion 

tent iometr ic surleice at S.C.R.8. D. 
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K'OIMM:D AI-; 

88.50 

89.00 
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89.50 

9 0 . 0 0 - ^ 
C O L U M B I A 

BLUFF 

WESTINGHOUSE 

90. li^ 

89.50 89.00 
SCALE I ' r 100' 

Contour interval 0.5 feet 
Direction of ground-water flow czz i r z^ 

^ • ^Water-table elevation (assumed datum) 
Well 1 Ration 

90.00 
Figure 16. Map showing contours on potentiometric surface at S.C.R.& D. 

Bluff Road Site 9-25-80. 
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WOODFD ARi 
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SCALE I r l O O " 

Contour interval 0.5 feet 
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Direction of aiound-water flow ' —^ 
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Figure 17. Map showing contours on potentiometric surface ot S.C.R.& D. 
Bluff Road Site 10-3-80. 
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Table_* 

Water Table Elevations at S.C.F. & ?. Bluff Road Site 

Date 

o_!,_a; 

9 - 9 - ' : -

9-22-?'D 

o_pr,_-: . 

i O - 3 - - : : 

Wei ] 
No. 1 

9 0 . 3 7 

9 0 . 2 1 

8 9 . 3 3 

8 9 . 7 9 

9 0 . 2 9 

Wel l 
No. 2 

9 0 . 0 7 

8 9 . 9 9 

8 9 . 5 9 

8 9 . 5 0 

9 0 . 1 6 

Well 
No. 3 

9 0 . 1 7 

9 0 . 0 3 

09 .66 

B9.5T 

9 0 . 1 2 

v.'ell 
No. h 

on . 01 

89.81. 

39.1'9 

HQ.iil 

89 -95 

Well 
No. 6 

09 .1 ij 

8 9 . oil 

8 8 . 7 3 

8 8 . 6 5 

8 9 . 0 5 

Well 
• No. 7 

89-05 

88.91^ 

8 6 . 6 5 

8P .58 

8 8 . 8 8 

Well 
No. 8 

8 9 . 1 1 

89-0 ' , 

8 8 . 7 1 

'^8.58 

8 9 . 0 5 

'.'/e.ll 
V.a. 4 

P-~'.87 

?Q.7X' 

9 8 . I'l 

. 

8^ .95 

•..'ell 
;<n. .: 0 

•Al a ;• 

"9 .7 ' j 

P s r i . )i ll 

" . ' - • • ' 

• • ' e l l 

: :o . 1 : 

'-". 20 

- 8 . 6 9 

:^8.;.5 

•:'8.3i 

c 8 . 7 6 

Gar.-'-c 
v;-';ll 

89 .75 

8 0 . 5 8 

87.'<''^ 

89-17 

89-50 

W-2I4 

90 .79 

9 0 . 6 2 

9 0 . 1 7 

90.1 u 

9 0 . 5 3 

VD 

CD 

CD 
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HYDROCLOLOGY 

There are three geologic formations which may be considered aquifer 

systems beneath the S.C.R.& D. Bluff Road site (fig. 21). They are 1n 

descending order; undifferentiated Pliocene-Pleistocene sediments, the Black 

Mingo Formation, and the Middendorf Formation. The Black Creek Formation 

may be present between the Black Mingo Formation and the Middendorf Formation, 

however, lack of deep well data fran the immediate area makes it impossible 

to determine its presence or absence. 

The Pliocene-Pleistocene shallow sediments typically consist of 

light-tan, brown, orange, white to gray fine to coarse sands and gravels 

in a slightly clayey matrix with occasional isolated light-grey to tan 

clay lenses. Water quality Is generally good with low concentrations of 

total dissolved solids and a pH between 5 and 6. This surficial aquifer 

in most localities is >fery susceptible to contamination from spills and 

improper waste disposal practices. 

The Pliocene-Pleistocene sediments beneath the site consist of 

slightly clayey to clayey, medium to very coarse, angular quartz and 

feldspathic sands to a depth of forty-five feet (13.5 m ) . This site is 

located on a mappable feature occurring at an elevation of 140 to 150 

feet (mean sea level) named the Okefenokee Terrace (Cooke, 1936, 1954). 

The Okefenokee Terrace lies within the present-day Congaree River Valley 

(Colquhoun, 1965). 

The Pliocene-Pleistocene sediments make up the surficial aquifer 

for the area. Local domestic wells, such as the well at Campbell's 

Garage immediately to the southeast, are commonly less than 50 feet (15 

m) deep, and usually yield 10 to 15 gallons per minute (gpm). 
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Water-level measurements indicate a very slight hydraulic gradient 

(about 0.2?) across the site within the surficial aquifer. Because of 

this very slight gradient, small changes in water levels caused by 

differential recharge rates may result in changes in ground-water flow 

direction (figure 13 through 17). Flow direction may also be locally 

influenced by pumping of the garage well. Based on an assumed hydraulic 

-3 -2 

conductivity range of 1 x 10 to 1 x 10 cm/sec for silty sands and a 

gradient of 0.2%, the average range of ground-water velocity would be 

0.006 to 0.06 feet/day (0.63 to 6.3 meters/ year). This is a theoretical 

range of values, and may vary across the site due to differences in 

permeability. 

Precipitation was relatively low during the period of investigation. 

The water table dropped about 0.5 feet betv/een August 12 and October 3. 

1980. Shortly after the field investigation ended, rainfall caused a 

slight increase in water-table elevation (fig. 18 and 19). 

Beneath the Pliocene-Pleistocene sediments is the Black Mingo 

ForiTiation of Eocene Age. Padgett (1980) concluded that the Black Mingo 

Formation consists of three members; the Williamsburg, Upper Deltaic 

sequence, and the Rhems member (listed in descending order). 

Padgett (1980) described the Williamsburg member as a sequence of 

dark siliceous clays, fuller's earth, and fine-to-medium grained sands 

representative of marsh and intertidal depositional environments. 

Padgett further described an erosional unconformity separating the dark 

clays and intertidal sands of the Williamsburg member from the underlying 

poorly-sorted, coarse, micaeous, feldspathic sands and massive blue-gray 

sandy kaolinitic clays of alluvial to marginal marine depositional 

origin. The dark clays and associated opaline claystones and fuller's 
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earth are confining beds. The fuller's earth section of the Black Mingo 

Formation Is utilized as a geologic backup for a hazardous-waste disposal 

facility at Pinewood, South Carolina, in Sumter County. In areas »«herft 

the confining clays are absenc, a strong potential fon„.vC,ô tsm1najti6«̂  

exists. The Black Mingo Formation is estimated to be 75 feet (23 m) 

thick at the Bluff Road site. No nearby deep well control is available 

to ascertain its exact thickness at that point. 

The sands within the Black Mingo Formation are aquifers, providing 

yields of 20 to 50 gpm, suitable for light industry and domestic use. 

The water usually has a pH of 7.2 to 7.5, with moderate concentrations 

(80-120 mg/l) of dissolved solids. Localized problems with sulfate and 

Iron may occur. 

The Black Creek Fonnatlon is probably absent at the Bluff Road site. 

The unit appears to pinch out between Godspeed Farms at Wateree, South 

Carolina, and the Bluff Road site. The Black Creek Formation typically 

consists of wery dark gray to black laminated clays and white to tan 

micaeous sands which are somewhat phosphatic and glauconitic (Siple, 

1957). The sands are major aquifers over a large part of the Middle and 

Lower Coastal Plain. The water is generally of good quality, pH about 

8.0, with some high fluoride levels in the immediate coastal areas. 

Well yields vary from 50 gpm in the thinner sections to more than 750 

gpm In thicker sections. No data are available to determine the water 

bearing characteristics of the Black Creek Formation. 

The Middendorf Formation of Cretaceous Age normally consists of 

gravel, cross-bedded, kaolinitic sands and gravels with lenticular 

kaolin bodies. The presence of the Middendorf Formation beneath the 

Black Mingo Formation (and Black Creek Formation, if present) is inferred. 
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The thickness of the Middendorf Formation beneath the site is unknown 

due to lack of data. 

Water from the Middendorf Fornation is generally soft and lov; in 

total dissolved solids. Wells may yield more than 1,000 gpm in thicker 

sections seaward. Wells developed in the Middendorf Formation in the 

area of the Bluff Road site would not yield this much due to the thinness 

of the section. 

The sedimentary formations discussed above are underlain by Piedmont 

type igneous and low and high grade metamorphic rocks. The basement rocks 

commonly have a weathered zone known as saprolite which grades down to 

unweathered rock. Ground water occurs in fractures or joints within the 

rocks. Water quality and well yields may vary greatly over short vertical 

and horizontal distances. No site specific data on the hydrogeologic char­

acteristics of the basement rocks are available. 

GROUND-WATER QUALITY IN THE SURFICIAL AQUIFER 

Specific conductance ranges from a background level of 35 micromhos 

per centimeter (umhos/cm) to a high of 600 micromhos per centimeter 

(umhos/ cm). The conductivity Is highest In downgradient wells 4, 5, 6, 

and 7. These relatively high values are Indicative of elevated amounts 

of dissolved materials In the ground water. This 1s supported by the 

analyses for total dissolved solids which ranged from 40 mg/l to 530 

mg/l. 

Chloride was used as an indicator of contamination because It is 

easily analyzed for, wery soluble, highly mobile in soil and ground 

water, and background chloride concentration In uncontaminated shallow 

aquifers of the Upper Coastal Plain sediments is ^ery low (a few milli­

grams per liter). Increased chloride concentrations occur down hydraulic 
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1 9 [ j U / .7 Tatle '. Well Corstrucfion Dsta ana boecific CGr.suctaic 

S.C. RECYCLING ANO DISPOSAL 

BLUFF ROAD SITE 

Well Date Total Screened 
N'.>rte'- Dril'ed De:*-*i Interval 

10 

11 

U-24 

Cair.pbell 's 
Ga-aae Well 

S.lZ-o.O 49' 17'-22* 

8-12-aO 34' 9.5'-14.5' 

8-13-80 24" 14*-19' 

8-13-80 12' 9'-12' 

S* 8-13-80 13* 11'.13' 

6 8-14-80 12' 9.5'-12' 

8-14-80 12' 9.5'-12' 

8-14-80 12' 9.5'-12' 

8-19-80 12' 9.5'-12' 

8-20-80 15' 12'-15' 

8-26-80 12' 9.5'-12.0' 

7-09-80 16' l l ' - 1 6 ' 

unknown unknown unkr.own 

c 
ICO 
60 

100 
90 
eo 

130 

95 
50 
30 
40 
55 

80 
30 
70 
70 
60 
80 

360 
300 
600 
480 
460 

SDSClf lc 
arnjuct 

j i rhos 

( t o p ) 

i r ce 

(bo t tom) 

umhos 
umhos 
umhos 
umhos 
umhos 

umhos 
umhos 
umhos 
umhos 
•jmhos 
umnos 

urrhcs 
umhos 
umhos 
unnos 
umhos 

400 umhos 

2B0 umhos 
380 umhos 
155 urrhos 
100 umhos 

1.500 

290 
300 
265 
270 
600 

95 
90 
90 

110 

35 
50 

i nhos 

umhos 
urhos 
unnos 
utr.hos 
umhos 

umhos 
umhos 
umhos 
umhos 

umhos 
umhos 

60 umhos 

70 umhos 
20 
40 
40 

100 
120 
115 
125 

60 

umhos 
umhos 
umhos 

umhos 
umhos 
umhos 
umhos 

umhos 
60 umhos 

30 unhos 
35 umhos 

top) 
bottom) 

(top) 
(bottom) 

(top) 
(bottom) 

(top) 
(bottom) 

toe) 
bottom) 

(top) 
(bottom) 

(top) 
(bottom) 

(too) 
(bottom) 

Date 

8-12-
6- lS-
6-27-
9-25-

10-03-

39 
60 
80 
30 
80 

8-12-80 
8-27. 
9-25-

80 
80 

10-03-80 

8-13-
8-19-
8-27 
9-25 

10-03 

8-13 
8-27 
9-25 

10-03 

-80 
•80 
•80 
.80 
.80 

•80 
-80 
•80 
-80 

8-13-80 

8-20-80 
8-27 
9-25 

10-03 

-80 
-80 
-80 

8-20-80 
8-27 •80 
9-25-80 

10-3-80 

8-27 
9-25 

10-03 

9-25 
10-03 

•60 
-80 
•80 

-80 
-80 

8-20-80 
8-27-80 
9-25 

10-03 

8-27 

•80 
•80 

•80 
9-25-80 

10-03-

9-25 

•80 

•80 
10-03-80 

8-27 
9-25 

•eo 
-80 

* Destroyed 
Note: yell 4-11 were constrjctea by hand 
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gradient, in the direction of ground-water flow. Results of chloride 

analyses are plotted in figure 11. 

Lead exceeded the drinking-water standard (0.05 mg/l) in wells 2, 

6, 7, 8, 9, 11, and W-24. Highest levels of lead occurred in v/ell W-24 

(0.14 mg/l). 

Ground-water contamination from volatile organics appears to be 

widespread. All wells sanpled contained one or more volatile organic 

substances, (table 3 and fig. 12). All of the wells contained at least 

one of several volatile organic substances found in samples collected 

from spills (see table 3). An additional compound, tetrahydrofuran, 

occurring in wells 1, 6 through 11, and W24, was found in runoff from a 

ditch in front of the site by the USEPA in July, 1980. 

Iron concentrations are generally elevated in the area. The con­

centrations range from 20 mg/l in well W-24, to 0.1 mg/l in wells 1 and 

3. The change in pH brought on by the presence of contaminants has 

possibly upset the natural iron stability, causing the Increased iron 

concentrations. 

The movement of non-polar organic compounds in ground water is not 

yet fully understood. In light of relatively stagnant ground-water, 

diffusion and capillary action may be a significant driving force for 

movement of contaminants in directions other than in the predominant 

direction of ground-water flow. This may account for the widespread 

occurrence, even up-gradient, of some organic compounds. This may also 

explain the presence of lead 1n W-24. 

The flashpoint of the samples ranged from greater than 170 degrees 

Fahrenheit ("F) to 155 'F and confinned the presence of significant 

amounts of the volatile organics identified In laboratory analyses. 
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Figure 11. Map showing chloride distribution at S.C.R.& D. 
Bluff Road site. 
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Figure 12, Map showing wells containing volatile organics at the S.C.R.& D. 
•' Bluff Road Site. 
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Table 3. Volati le Organics Analyses at S.C.R, 
Results in mg/l unless noted 

SO. Bluff Road Site. 

VOLATILE ORGANICS 

Tetrahvdrofuran 
1,1,1-Trichlorethane 
Tetrachlorethene 
Toluene 
Trichlorofluromethane 
Trichloromethane 
1,1-dichloro-l-nitro-ethane 
Trichloroethane 
Methyl benzene 
Ethyl benzene 
2-butanone 
2-methyl-1-pentene 
Thiobismethane 
Carbondisulfide 
1,1-dichloro-ethene 
l,2-dichloro-(2)-ethene 
1,2-dibromethane 
1,3-dibromethane 
1,3-dimethyl benzene 
1,2-dichlorobenzene 
Benzene 
Hexane 
3-methyl pentane 
1,3,5-cyclohepatatriene 
1,1,-dichloroethane 
1,2,-dichloroethane 

Well Nunber 
1 

x 

X 

X 

2 

X 

X 

X 

Bicyclo/3.2.0/Hepta 2,6/Dien^ x | 

3 

X 

X 

X 

r 4 

X 

0.11 
X 
X 
X 
.54 
.28 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 

6 

X 

X 

X 

1 7 
X 

15** 
X 

X 

X 

X 

8 

X 

13** 

trace 

X 

9 

X 

12** 

X 

X 

10 

X 

X 

n 
X 

x-present 
**-ug/l 
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Table 3 (continued). Volatile Organics Analyses at S.C,R.& D, Bluff Road Site 

Results in mg/l unless noted 

VOLATILE ORGANICS (cont.) 

Tetrahydrofuran 
1,1,-Trichloroethane 
Tetrachlorethene 
Toluene 
Trichlorofluromethane 
Trichloromethane 
1,1-d ich loro- l -n i t ro-ethane 
Trichloroethene 
Methyl benzene 
Ethyl benzene 
2-butanone 
2-methyl-1-pentene 
Thiobismethane 
Carbondisulfide 
1,1-dichloro-ethene 
l ,2-d ichloro-{2)-ethene 
1,2-dibromethane 
1,3-dibromoethane 
1,3-dimethyl benzene 
1,2-dichlorobenzene 
Benzene 
Hexane 
3-methyl pentane 
1,3,5-cyclohepatatriene 
1,1 ,-dichloroethane 
1,2,-dichloroethane 

1 Bicyclo/3.2.0/Hepta 2,6/Diene 

Garage 
Well 

28** 
X 

X 

X 

W24 

X 

X 

X 

1 — 

DHEC Sample 
5/9/79 

X 

X 

X 

X 

X 

Drums 
On Site 1 

X 

X 

X 

USEPA ] 
Sampling 

July, 1980 

X 

x-present but not quantified 
**-ug/l 

36 
' ^ 9 ' imm.* 



1 9 COPG 

Previous studies by SCDHEC support this conclusion (SCDHEC, 1979), 

Flashpoint means the minimum temperature at which a liquid or solid 

gives off sufficient vapor to fonn an ignitable vapor-air mixture near 

the surface of the liquid or solid. 

A possibility exists that some of the volatile organics occurring 

In the samples result from the use of PVC solvent glue in well construc­

tion. However, due to the extensive period of development and pumping 

prior to sampling, the use of such solvent is thought to have had 

neglible effect on the quality of the samples. Previous studies by 

SCDHEC have shown no volatile organics occurring in PVC v/ells constructed 

using PVC solvent glue (SCDHEC, 1979). 

Other inorganic parameters (see table 2) are highly variable from 

well to well. These variations are probably primarily t*ie res'jlt of the 

many different compounds stored on the site. 

In summary, the presence of volatile organic compounds, mrtals, and 

odor indicate widespread contamination of ground water at the SCR&D Bluff 

Road site. The contamination appears to be moving primarily in two direc­

tions, northeast and southeast at a relatively slow rate due to the gentle 

hydraulic gradient. There also appears to be slight localized radial 

movement, as indicated by the presence of volatile organics and in lead 

upgradient wells. The contamination has the potential to move long dis­

tances, causing a large segment of the surficial aquifer to be unfit for 

use. There is no information available to indicate that there are any 

wells, with the exception of Campbell's Garage, drilled into the shallow 

aquifer within nearly a mile (1.6 km) radius of the site. In addition, the 

shallow ground water probably discharges to Myers Creek, approximately one 

mile (1.6 km) to the east-northeast or to an unnamed tributary to flyers Creek, 

approximately one-half mile (.8 km) south'-southeast of the site. 
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Table 2. Ground-Water Analyses at S.C.R.& D. Bluff Roed Site. 

A 9 Parameters 

TDS 
pH 
A l k a l i n i t y 
NH3-N 
NO3/NO2-N 
TKN 
T-P 
Hardness 
Cl 
SO, 
Flashpoint F 
Fluoride 
TOC 
Calcium 
Mg 
Na 
K 
Arsenic* 
Ba 
Cd 
Cr 
Cu 
Fe 

^ L Pb 
,V^ '̂n 

Hg 
Ni 
COD 
Selenium* 
Si lver 
Zn 
C. Hydrocarbons'* 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 

Org. Phos.* 
PCB* 
Hydrocarbons 
V. Organics 
Herbicides* 

Garage 
Well 

110 
5.6 
6 
0.23 
5.5 
1.50 

<0.02 
25 
11.5 

<10 
160 
<0.1 

6.1 
6 
2.2 
5.2 
3 

< G.Ol 
<0.5 

LDL 
<0.05 

0.2 
0.4 

<0.05 
<0.05 

LDL 
<0.1 
<5 
< 0.01 
<0.05 

0.5 
LDL 

LDL 
LDL 
No 
Yes 
LDL 

Well 1 

80 
5.0 
3 
0.30 
4.9 
1.20 

< 0.D2 
30 
12.5 

<1C 
170 
< 0.1 

1.8 
6 
3.3 
4.4 
4 

< 0.5 
LDL 

< 0.05 
< 0.1 

0.1 
< 0.05 

0.12 
LDL 

< 0.1 
5 

< 0.05 
0.3 

Yes 

Well 2 

40 
5.7 
5 
0.10 
0.12 
1.0 
0.06 

12 
6.5 

<10 
165 
<0.1 

4.2 
3 
2.0 
2.1 
3 
0.0! 

<0.5 
LDL 

<0.05 
0.1 

15 
0.08 
0.23 
LDL 

<0.1 
<5 

0.0! 
<0.05 

0.2 

No 
Yes 

Well 3 

46 
5.1 
5 
0.28 
1.91 
3.7 

< 0.02 
17 
9.5 

<10 
155 
< 0.1 

2.9 
4 
1.8 
3.3 
2 

< 0.01 
< 0.5 

LDL 
< 0.05 
< 0.1 

0.1 
< 0.05 
< 0.05 

LDL 
< 0.1 
< 5 
< 0.01 
< 0.05 

0.2 

Yes 

Well 4 

530 
5.9 

70 
0.20 

<0.02 

0.30 
160 
85 
40 

160 
<0.1 
60 
40 
12 
25 

3 
0.01 

' :0.5 
LDL 

<0.05 
<0.1 
10 

<0.05 
1.5 
LDL 

<0.1 
82 

0.01 
<0.05 

0.2 
LDL 

LDL 
LDL 
No 
Yes 
LPL 

Well 6 

210 
5.4 

12 
0.23 
1.01 
2.50 
0.02 

14 
42.5 

<10 
165 
< 0.1 

4.6 
20 
2.7 

11 
2 
CGI 

<0.5 
LDL 

<0.05 
0.1 

15 
0.09 
0.12 
LDL 

<0.1 
<5 

0.02 
<0.05 

0.3 
LDL 

LDL 
LDL 
No 
Yes 
LDL 

Results in mg/l unless noted 

LDL-Less than Detection Limits 

*-Analys1s incomplete for these parameters 
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TaLle 2 (continued). Ground-Water Analyses at S.C.R.& D. Bluff Road Site. 

Results in iny/l unless noted 
LDL-Less than Detection Limits 

*-Analyis incomplete for these parameters 

^ " Parameters 

TDS 
pH 
A l ka l i n i t y 
NH -̂N 
N0:7N02-N 
TKN 
T-P 
Hardness 
Cl 
SO, ^ 
Flashpoint, °F 
Fluoride 
TOC 
Calcium 
Mg 
Na 
K 
Arsenic* 
Ba 
Cd 
Cr 
Cu 

M ^ ^̂  
M Pb ^ ^ Mn 

Hg 
Ni 
COD 
Selenium* 
Si lver* 
Zn 
C. Hydrocarbons* 

Endrin 
Lindane 
Methoxychlor 
Toxaphene 

Org. Phos.* 
PCB* 
Hydrocarbons 
V. Organics 
Herbicides* 

Well 7 

220 
5.4 

10 
0.50 
0.11 
4.00 
0.14 

15 
185 

<10 
160 
<0.1 
14.3 
5 
2.3 

56 
3 
0.01 
0.5 
LDL 

<0.05 
0.1 

11 
0.06 
0.26 
LDL 

< 0.1 
<5 

0.02 
< 0.05 

0.9 

No 
Yes 

Well 8 

76 
5.3 
5 
0.20 
2.7 
2.0 

<0.02 
13 
19.5 

<10 
>170 

0.1 
2.9 
2 
0.9 

16 
2 

< 0 .0 ! 
<0.5 

LDL 
<0.05 

0.1 
0.9 
0.06 

<0.05 
LDL 

<0.1 

< 0.01 
<0.05 

0.7 
L-̂ l 

LDL 
LD. 
N-
Yes 
LPL 

Well 9 

42 
6.0 
7 
0.20 
1.05 
2.2 

<0.02 
<10 

4 
<10 
155 
< 0.1 

3.1 
0.9 
0.17 

10 
0.6 

< 0.01 
<0.5 

LDL 
<0.05 
<0.1 

0.3 
0.05 

<0.05 
LDL 

<0.1 
< 5 
< 0.01 
< 0 . 0 5 

0.4 
LDL 

LDL 
LDL 
rvlo 
Yes 
LOL 

Well 10 

50 
5.5 
6 
0.15 
0.71 
1.0 
0.02 

10 
6.5 

<W 
>170 

<0.1 
6.8 
2 
0.8 
3.9 
2 
0.01 

<0.5 
LDL 

<0.05 
<0.1 

1.1 
<0.05 
<0.05 

LDL 
<0.1 
< 5 

o.ni 
<C.05 

0.3 
1 H' 

LDL 
LDL 
No 
Yes 
L; ' 

weirrr 
180 

5.8 
5 
0.18 
0.11 
1.10 
0.10 

<10 
30.0 

<10 
165 
< 0.1 

9.1 
2 
0.9 

24 
2 
0.02 

< 0.5 
LDL 

< 0.05 
0.2 
6 
0.11 

< 0.05 
LDL 

< 0.1 
< 5 

0.01 
< 0.05 

0.4 

Yes 

• W-24 1 

160 
5.5 1 
8 
0.32 
0.10 
1.00 
0.15 

26 
5.5 
15 

170 
< 0.1 

8.1 
7 
4.4 
2.3 
3 
0.02 

< 0.5 
LDL 

< 0.05 
0.3 

20 
0.14 
0.19 
LDL 
0.1 

< 5 
0.0./ 

< 0.05 
0.4 

1 

Yes 
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RECOMMENDATIONS 

While the health effects of the volatile organics detected are not 

well known nor clearly understood, the owner of the well at Campbell's 

Garage should be notified of the presence of such compounds in the 

ground water. The well should be plugged to avoid the any possibility 

that the water may be consumed. 

Prior to considering permitting this facility, an attempt should be 

made to further define and monitor through time the area of degradation, 

with particular attention paid to the ultimate fate of the contaminated 

ground water. The magnitude of the problem is largely unknown and 

should be determined by the facility owners. Any future waste manage­

ment activities at the site should be considered in light of the area's 

susceptibility to contamination. Continued monitoring should be conducted 

by the owner with periodic check samples taken by SCDHEC. Additional 

shallow wells should be drilled downgradient to determine the lateral 

and vertical extent of contamination in the surficial aquifer. At least 

ono deep well should be drilled into the Black Mingo formation and 

saTipled to assess the potential for contamination of the deeper aquifer 

through recharge from the shallow contaminated aquifer. 

The existing well in the warehouse should be properly sampled. An 

attempt should be made to obtain construction information concerning the 

well (depth, screen setting, etc.), and the well should then be properly 

sealed. 

Future studies by the USEPA should be better coordinated with 

appropriate state officials. Such coordination would prevent duplication 

of effort and better utilize state capabilities (especially drilling) 

and site-specific knowledge of hydrogeologic conditions. 
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This site should not be permitted as a hazardous waste storage and 

treatment facility. The fact that contamination exists Indicates that 

the area is susceptible to contamination and lacks the proper geologic 

backups such as confining beds and a deep water table. 

While it may not be feasible to recover, treat, and properly dispose 

of all the contaminated ground water, all waste materials and contaminated 

soil should be removed from the site. Allowing the improperly stored 

hazardous materials and contaminated soil to remain will intensify the 

problem and pollute more of the aquifer for longer periods of time. 

Precipitation will continue to leach contaminants to the ground water, 

increasing the potential for harmful health effects to users of the 

shallow unconfined aquifer. This material should be taken to an appro­

priate facility designed to contain hazardous-waste materials. 
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